In this article, we will discuss the smooth (X M + √ −1Y M )-invariant forms on M and to establish a localization formulas. As an application, we get a localization formulas for characteristic numbers.
is called the equivariant cohomology associated with X. If a form ω has d X ω = 0, then ω called d X -closed form.
Then we will to definite a new complex by two Killing vector field. If X, Y ∈ g, let X M , Y M be the corresponding smooth vector field on M.
We know L 
be the space of smooth (
(this is first discussed by Bimsut, see [3] ).The corresponding cohomology group
is called the equivariant cohomology associated with K.
2 The set of zero points
Because X M , Y M are Killing vector fields, so (see [6] )
Proof.
(M) and s ≥ 0, we have
and by assumption we have
and by Stokes formula we have
Then we get
We have
For simplicity, we assume that M 0 is the connected submanifold of M, and N is the normal bundle of M 0 about M. The set M 0 is first discussed by H.Jacobowitz (see [4] ).
We known that for any Killing vector field X, µ T M (X) as linear endomorphisms of T M is skew-symmetric, −µ T M (X) annihilates the tangent bundle T M 0 and induces a skewsymmetric automorphism of the normal bundle N (see [5] chapter II, proposition 2.2 and theorem 5.3). The restriction of µ T M (X) to N coincides with the moment endomorphism µ N (X). Let G 0 be the Lie subgroup of G which preserves the submanifold M 0 , e.g. Let p ∈ M 0 , Z ∈ g 0 , we have exp(−tZ)p = q ∈ M 0 , here g 0 is the Lie algebra of G 0 . We assume that the local 1-parameter transformations exp(−tX), exp(−tY ) ∈ G 0 . We have that G 0 acts on the normal bundle N . The vector field X N and Y N are vertical and are given at the point (x, y) ∈ M 0 × N x by the vectors −µ N (X)y, −µ N (Y )y ∈ N x . We construct a one-form α on N :
And by X, Y are Killing vector field, we have dα equals
Let M be a smooth closed oriented manifold, G be a compact Lie group acting smoothly on M.
, let G 0 be the Lie subgroup of G which preserves the submanifold M 0 and the local 1-parameter transformations exp(−tX), exp(−tY ) ∈ G 0 , the following identity hold:
, so by Lemma 4. we get
By making the change of variables y = √ ty, we find that the above formula is equal to
here dy is the volume form of the submanifold M 0 , let 2n be the dimension of M 0 , then we get
N are skew-symmetric, so we get
By theorem 1.,we can get the localization formulas of Berline and Vergne(see [2] or [3] ).
Corollery 1 (N.Berline and M.Vergne). Let M be a smooth closed oriented manifold, G be a compact Lie group acting smoothly on M. For any η ∈ H * X (M), let G 0 be the Lie subgroup of G which preserves the submanifold M 0 = {x ∈ M | X M (x) = 0}, the following identity hold:
Proof. Because M 0 = {x ∈ M | X M (x) = 0}, we have exp(−tX)p = p for p ∈ M 0 , so exp(−tX) ∈ G 0 . By theorem 1., we set Y = 0, then we get the result.
